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Control Conditions in Randomized Trials of Psychedelics

Table 1. Studies Included in the Systematic Reviewa

Publication n
Experiment 

Numberb Study Design Sample Psychedelic Drug Comparator Non-Drug Comparator
Holze et al (2020)26 28 Double-blind within-

subjects crossover
Healthy volunteers LSD Placebo, MDMA, and d-amphetamine

Holze et al (2019)27

Wittmann et al (2007)28 12 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo and different doses of 
psilocybin

Wackermann et al 
(2008)29

1

Preller et al (2017)30 25 Double-blind within-
subjects crossover

Healthy volunteers LSD Pretreatment with ketanserin. 
Treatment compared with placebo

Kraehenmann et al 
(2017)31

Kraehenmann et al 
(2017)32

Preller et al (2018)33

Preller et al (2018)34

Barrett et al (2018)35

Preller et al (2019)36

Pokorny et al (2020)37

Jaffe et al (1972)38 7 Double-blind 
between-subjects

Healthy psychotherapy 
patients

LSD Placebo, dextroamphetamine

Jaffe et al (1973)39

Dahlberg and Jaffe 
(1979)40

Natale et al (1979)41

Mueller et al (2017)42 24 Double-blind within-
subjects crossover

Healthy volunteers LSD Placebo

Dolder et al (2016)43 1
Liechti et al (2017)44 1
Dolder et al (2017)45

Müller et al (2017)46

Müller et al (2018)47

Schmidt et al (2018)48

Schmid et al (2015)49 16 Double-blind within-
subjects crossover

Healthy volunteers LSD Placebo

Dolder et al (2016)43 2
Strajhar et al (2016)50

Liechti et al (2017)44 2
Schmid and Liechti 
(2018)51

Strassman and Qualls 
(1994)52

12 Double-blind within-
subjects crossover

Experienced hallucinogen 
users

DMT Saline placebo and different doses of 
DMT

Strassman et al (1994)53

Riba et al (2003)54 18 Double-blind within-
subjects crossover

Experienced psychedelics users DMT Placebo, and different doses of 
ayahuasca

Riba, Anderer, et al 
(2002)55

Riba et al (2002)56

Ludwig and Levine 
(1965)57

70 Single-blind between 
subjects

“Post-narcotic drug addict 
inpatients”

LSD Hypnosis; psychotherapy; hypnosis + 
psychotherapy with or without drug

Levine and Ludwig 
(1965)58

Palhano-Fontes et al 
(2019)59

30 Double-blind between 
subjects

Treatment-resistant depression Ayahuasca Liquid mixture including zinc to 
produce gastrointestinal distress, 
designed to look and taste like 
ayahuasca

Zeifman et al (2019)60

Galvão et al (2018)61 71 Double-blind between 
subjects

Treatment-resistant depression 
and healthy controls

Ayahuasca Placebo

Almeida et al (2019)62

Smigielski, Kometer, et al 
(2019)63

40 Double-blind between 
subjects

Buddhist meditators Psilocybin Placebo

Smigielski, Scheidegger, 
et al (2019)64

Yanakieva et al (2019)65 48 Double-blind between 
subjects

Healthy volunteers LSD Placebo and different doses of LSD

Family et al (2020)66

Kometer et al (2012)67 17 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo and ketanserin pretreatment

Kometer et al (2013)68

Kometer et al (2015)69 1
Pokorny et al (2016)70 40 Double-blind between 

subjects with within-
subjects crossover

Healthy volunteers Psilocybin Placebo and pretreatment with 
ergotamine and buspirone

Kometer et al (2015)69 2
Kometer et al (2015)69 3
Griffiths et al (2011)71 18 Double-blind within-

subjects crossover
Healthy volunteers Psilocybin Placebo and different doses of 

psilocybin
Johnson et al (2012)72

Gouzoulis-Mayfrank et al 
(2005)73

15 Double-blind within-
subjects crossover

Healthy volunteers DMT Different doses of DMT vs S-ketamine

Gouzoulis-Mayfrank et al 
(2006)74

Heekeren et al (2007)75

Heekeren et al (2008)76

Gouzoulis-Mayfrank et al 
(1999)77

32 Double-blind 
between-subjects

Healthy volunteers Psilocybin MDE, methamphetamine, placebo

Gouzoulis-Mayfrank et al 
(1998)78

Gouzoulis-Mayfrank et al 
(1999)79

Gouzoulis-Mayfrank et al 
(2002)80

Kraehenmann et al 
(2015)81

25 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Grimm et al (2018)82

Daumann et al (2008)83 14 Double-blind within-
subjects crossover

Healthy volunteers DMT S-ketamine and placebo

Daumann et al (2010)84

Carbonaro et al (2018)85 21 double-blind within-
subjects crossover

Healthy volunteers Psilocybin DXM, placebo, different doses of 
psilocybin

Barrett et al (2018)86

Bershad et al (2019)87 20 Double-blind within-
subjects crossover

Healthy volunteers LSD Placebo and different doses of LSD

Bershad et al (2020)88

Natale et al (1978)89 3 Double-blind within-
subjects crossover

“Neurotic depressed”
psychoanalytic outpatients

LSD Dextroamphetamine 15 mg, placebo

Hollister et al (1962)25 4 1 Single-blind within-
subjects crossover

Psychotherapy patients Psilocybin Placebo and different doses of 
psilocybin

Hollister et al (1962)25 18 2 Single-blind within-
subjects crossover

Psychotherapy patients Mescaline, 
psilocybin, 
and LSD

Mescaline, psilocybin, and LSD

Rosenberg et al (1964)90 6 Single-blind within-
subjects crossover

Incarcerated former opiate 
addicts

DMT and 
6-HDMT

Placebo; 6-HDMT

Vollenweider et al 
(1999)91

7 Single-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Netz et al (1963)92 8 Single-blind within-
subjects crossover

Healthy volunteers LSD Placebo

Dolezal and Hausner 
(1968)93

8 Double-blind within-
subjects crossover

“Neurotic inpatients” LSD Benactyzine 25 mg; phenmetrazine 
10 mg SQ

Hasler et al (2004)94 8 Double-blind within-
subjects crossover

Healthy volunteers (university 
and hospital staff )

Psilocybin Placebo and different doses of 
psilocybin

Carter et al (2005)95 8 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo and ketanserin

Moreno (2006)96 9 Double-blind within-
subjects crossover

Obsessive-compulsive disorder Psilocybin Different doses of psilocybin

dos Santos et al (2007)97 9 Double-blind 
between-subjects 
with within-subjects 
crossover

Experienced long-term 
ayahuasca users

Ayahuasca Placebo

Vollenweider et al 
(1998)24

10 1 Single-blind between-
subjects with within-
subjects crossover

Healthy volunteers Psilocybin Pretreatment with ketanserin, 
haloperidol, risperidone or placebo. 
Treatment compared with placebo

Vollenweider et al 
(1998)24

15 2 Single-blind between-
subjects with within-
subjects crossover

Healthy volunteers Psilocybin Pretreatment with ketanserin, 
treatment compared with placebo

Dos Santos et al (2011)98 10 Double-blind within-
subjects crossover

Healthy volunteers Ayahuasca Placebo, d-amphetamine

Alonso et al (2015)99 10 Double-blind within-
subjects crossover

Healthy volunteers Ayahuasca Placebo

Carter et al (2005)100 12 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo and different doses of 
psilocybin

Grob et al (2011)101 12 Double-blind within-
subjects crossover

Patients with advanced cancer 
and anxiety

Psilocybin Niacin 250 mg

Gasser et al (2014)102 12 Double-blind 
between-subjects

Patients with anxiety 
associated with life-
threatening diseases

LSD Low-dose LSD 20 μg

Valle et al (2016)103 12 Double-blind within-
subjects crossover

Healthy volunteers Ayahuasca Pretreatment with ketanserin. 
Treatment compared with placebo

Strassman et al (1996)104 13 Double-blind within-
subjects crossover

Healthy volunteers DMT IV saline

Riba et al (2006)105 15 Double-blind within-
subjects crossover

Experienced psychedelics users Ayahuasca Placebo

Carhart-Harris et al 
(2012)106

15 Single-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo (IV saline)

Vollenweider et al 
(2007)107

16 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo and different doses of 
psilocybin

Quednow et al (2012)108 16 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo and ketanserin

Kometer et al (2011)109 17 Single-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo, different doses of psilocybin

Dos Santos et al (2012)110 17 double-blind within-
subjects crossover

Healthy volunteers Ayahuasca Placebo

Soskin et al (1973)111 18 Double-blind within-
subjects crossover

“Alcoholics” DPT Inactive placebo IM

Umbricht et al (2003)112 18 Single-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Riba et al (2004)113 18 Double-blind within-
subjects crossover

Experienced psychedelic users Ayahuasca Placebo

Tagliazucchi et al 
(2016)114

20 single-blind within-
subjects crossover

Healthy volunteers LSD Placebo (IV saline)

Speth et al (2016)115 20 Single-blind within-
subjects crossover

Healthy volunteers LSD Saline placebo IV

Timmermann et al 
(2018)116

20 Single-blind within-
subjects crossover

Healthy volunteers LSD Placebo (IV saline)

Bravermanová et al 
(2018)117

20 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Barbanoj et al (2008)118 22 Double-blind within-
subjects crossover

Healthy volunteers Ayahuasca Placebo and d-amphetamine

Preller et al (2020)119 23 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Soskin (1973)21 28 Double-blind between 
subjects

“Psychosomatic” and 
“nonpsychotic inpatients”

LSD Chlordiazepoxide 25 mg and 
methylphenidate 25 mg

Ross et al (2016)5 29 Double-blind between 
subjects with within-
subjects crossover

Anxiety and depression in 
cancer

Psilocybin Niacin 250 mg (active placebo)

Preller et al (2016)120 29 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Smart et al (1966)121 30 double-blind 
between-subjects

“Alcoholics” LSD Ephedrine 60 mg Psychosocial treatment as usual

Bernasconi et al (2014)122 30 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Zegans (1967)123 31 Single-blind between 
subjects

Healthy volunteers LSD Placebo

Wikler et al (1965)124 33 Single-blind within-
subjects crossover

“Postaddicts” LSD Placebo IM, morphine IM, 
pentobarbital IM, amphetamine IM

No treatment control groups of (1) 
research staff and (2) patients with 
schizophrenia

Pokorny et al (2017)125 33 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

Middlefell (1967)126 36 Single-blind within-
subjects crossover

“Psychiatric inpatients” LSD Sterile water injection placebo No intervention

Griffiths et al (2006)127 36 Double-blind between 
subjects with within-
subjects crossover

Healthy volunteers Psilocybin Methylphenidate Volunteers were randomly assigned 
to receive either 2 sessions 
(random assignment) or 3 sessions 
(methylphenidate first 2 sessions and 
unblinded psilocybin on the third, 
these participants were not included 
in statistical analysis) to further 
obscure the study design

Schmidt et al (2013)128 42 Double-blind between 
subjects with within-
subjects crossover

Healthy volunteers Psilocybin Placebo and ketamine

Bowen et al (1970)17 44 2 Double-blind between 
subjects

“Inpatient alcoholics” LSD Low-dose LSD (25 μg)

Pasquini et al (2020)129 50 Single-blind between 
subjects

Healthy volunteers Ayahuasca Placebo

Denson and Sydiaha 
(1970)130

51 Unblinded between 
subjects

“Alcoholic” and “neurotic” 
patients

LSD 0 Waitlist control

Hollister et al (1969)131 52 Double-blind between 
subjects

“Alcoholic inpatients” LSD Dextroamphetamine 60 mg

Griffiths et al (2016)4 56 Double-blind between 
subjects with within-
subjects crossover

Life-threatening cancer 
diagnosis and DSM-IV 
diagnosis that included anxiety 
or depression symptoms

Psilocybin Low-dose psilocybin

Lewis et al (2017)132 58 Double-blind between 
subjects with within-
subjects crossover

Healthy volunteers Psilocybin Placebo and different doses of 
psilocybin

Mason et al (2020)133 60 Double-blind between 
subjects

Healthy volunteers Psilocybin Placebo

Savage and McCabe 
(1973)134

78 Unblinded  between 
subjects

“Paroled narcotic addicts” LSD Outpatient addiction program 
without LSD

Griffiths et al (2018)135 80 Double-blind  
between subjects

Healthy volunteers Psilocybin Very low dose psilocybin Different degrees of support for 
spiritual practice

Johnson (1969)18 95 Single-blind between 
subjects

“Alcoholics” LSD Sodium amobarbital 3.75 g IV + 
methamphetamine 30 mg IV

Presence of therapist; routine 
outpatient care

Savage et al (1973)15 96 Double-blind between 
subjects

“Inpatients with a 
psychoneurotic diagnosis”

LSD Low-dose LSD (50 μg) Inpatient psychiatric treatment as 
usual

Tomsovic and Edwards 
(1970)14

97 Unblinded between 
subjects

“Alcoholics” treated in 
inpatient rehab (included 
“schizophrenics”)

LSD Treatment as usual (inpatient rehab)

Ditman et al (1969)136 99 Double-blind between 
subjects

“Inpatient alcoholics” LSD Methylphenidate and 
chlordiazepoxide

Haertzen (1966)137 100 Single-blind within-
subjects crossover

“Post-narcotic addicts” LSD Placebo, and different doses of LSD Non-drug condition

Robinson et al (1963)138 101 Unblinded between 
subjects

Psychiatric inpatients with 
“psychoneurosis”

LSD Hexobarbitone 0.1 g IV + 
methamphetamine 20 mg IV

Psychotherapy without drug

Kurland et al (1971)20 135 Double-blind between 
subjects

“Inpatient alcoholics” LSD High-dose (450 μg) vs low-dose (50 
μg) LSD

Rhead et al (1977)19 174 Unblinded between 
subjects

“Inpatient alcoholics” DPT Routine hospital treatment, 
routine hospital treatment with 
individualized psychotherapy

Ludwig et al (1969)16 176 Single-blind between 
subjects

“Inpatient alcoholics” LSD LSD with hypnosis and 
psychotherapy, LSD with 
psychotherapy alone, LSD alone and 
basic milieu therapy with equivalent 
time spent alone in the treatment 
room

Spitzer et al (1996)139 8 Double-blind within-
subjects crossover

Healthy volunteers Psilocybin Placebo

aEmpty rows with gray cells entail the data in the article were derived from a parent study, which can be found in the first full row above the empty row. The language for the patient sample was taken directly from the 
articles themselves, without attempt to fit the language into modern nosologic categories. Quotes are used in several instances (eg, “alcoholics”) because we are using the terms from the source but recognize some such 
terms may be considered stigmatizing in the present day.

bFor articles that reported on more than one study, experiment number refers to different studies (experiments) within that article.
Abbreviations: 6-HDMT = 5-hydroxy-DMT, DMT = N,N-dimethyltryptamine, DPT = N,N-dipropyltryptamine, DXM = dextromethorphan, IM = intramuscular, IV = intravenous, LSD = lysergic acid diethylamide, 

MDE = 3,4-methylenedioxyethylamphetamine, MDMA = 3,4-methylenedioxymethamphetamine, SQ = subcutaneous.


